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Abstract
Background
Antimicrobial resistance (AMR) is a global public health issue. Physicians should play a key role to fight AMR, and medical education is a fundamental issue to combat it. Understanding the knowledge, attitudes and practices of physicians regarding antibiotic prescription and antibiotic resistance is fundamental for controlling the irrational antibiotic use. This study was conducted to assess the knowledge, attitudes and the practices of physicians in Iran with respect to antibiotic resistance and usage.

Methods
A cross-sectional study was performed from June to October 2021 among physicians at primary care centers and academic hospitals in the region of Isfahan, Iran. A total of 182 physicians were surveyed. Participants were invited to complete a self-reported questionnaire (paper based or online questionnaire). The questions were based on knowledge, attitude, and practice toward antibiotic usage and AMR. Data were analyzed using SPSS version 18 software following the objective of the study.

Results
Out of 182 study participants, 100, 50 and 32 responders were medical doctors (MD), internist and other specialists, respectively. Regarding the knowledge section of the questionnaire, almost less than 10% of participants declared to know the antibiotics of Iran's antimicrobial stewardship program. Also, the percentage of participants who correctly responded to clinical quizzes was 23% for treatment of extended-spectrum beta-lactamase (ESBL) producers, 59.3% about the treatment of severe sepsis, 22% about the intrinsic resistance of Proteus mirabilis and 43.4% for experimental treatment with vancomycin in community-acquired pneumonia. Regarding attitude, most participants (97.2%) were aware of the antimicrobial resistance problem in Iran, and 95.6% agreed that prescribing antimicrobials was not the appropriate in our country. Regarding practice, only 65.9% of participants said that before prescribing antibiotics they use of local and international antimicrobial therapy guidelines and less than 50% of physicians were in contact with a microbiology laboratory.

Conclusion
This data revealed that our physicians' level of knowledge about AMR and antimicrobial stewardship is poor, so there is the need to increase training on antibiotic resistance and antimicrobial stewardship.
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Background
Antimicrobial resistance (AMR) has been recognized as a major health priority by the World Health Organization (WHO) [1]. Emergence and spread of AMR is causing not only increased morbidity and mortality, but also a high economic burden [2]. In 2019, an estimated 4.95 million deaths were associated with AMR globally, with 1.27 million deaths being attributed to AMR [3]. With the increasing risk of AMR, estimates that, by 2050, as many as 10.2 million people will die every year, 90 percent of which are expected to burden Africa and Asia [4]. There is a consensus that the irrational use of antibiotics has contributed to the problem of AMR. Unnecessary or inappropriate empiric antibiotic therapy and over-prescription of antibiotics are prevalent worldwide [5, 6]. A study published in 2021 reported that there was a 46% increase in the global volume of antibiotic consumption between 2000 and 2018. This study [7] also revealed that global antibiotic consumption rates increased from 9.8 daily defined doses (DDD) per 1000 per day in 2000 to 14.3 in 2018 [7].
According to the WHO, the total consumption of antibiotics in in Iran was 38.8 DDD per 1000 inhabitants per day in 2015. This was the highest consumption reported in the WHO Eastern Mediterranean Region [8].
Several factors may contribute to irrational antimicrobial usage, including physicians’ knowledge, attitudes and practices, uncertain diagnosis, and patients’ expectations [9]. Healthcare workers also play important roles in minimizing antimicrobial misuse through interventions such as implementation of infection control programs [10]. The knowledge, attitudes and prescribing (KAP) behavior of physicians plays a critical role in the consumption of antibiotics and is a potential tool for control AMR. In addition, medical students and interns are an important target group for sustainable antibiotics prescribing intervention measures [2]. There is only little KAP-information among health care workers such as physicians, medical students, or pharmacists in healthcare settings compared to a wider variety of community-based studies [11, 12]. In addition, the available studies have been performed among physicians in healthcare settings, and these are mostly from the Americas and Europe [13–15].
In Iran, studies have shown high levels of antibiotic resistance in healthcare settings [16–18], but reports assessing the KAP of physicians towards AMR are not available. Despite the lack of data, available evidence implies that awareness physicians should be addressed. We therefore conducted the first Iranian KAP-survey among physicians in hospitals in Isfahan with respect to antibiotic resistance and usage. The objective of this study was to assess knowledge, perceptions, and attitudes in relation to antibiotic prescribing among physicians practicing in hospitals in Isfahan, Iran.
Materials and methods
Study design and setting
In the period from 27 June to 17 October 2021, a cross-sectional, multicenter, paper and online-based survey was conducted in academic hospitals in the region of Isfahan, Iran. The sample size was calculated using the formula:[image: $$N = \frac{{Z_{{1 - \alpha /_{2} }}^{2} \cdot P\left( {1 - P} \right)}}{{d^{2} }}.$$]



N is the number of participants. Where anticipated P = 0.25, α = 5%, D = 0.7%,[image: $$N = \frac{{\left( {1.96} \right)^{2} \times 0.25 \times 0.75}}{0.0049}.$$]



The calculated sample size was 147. In this study, we invited 235 physicians and 182 of them answered the questions completely.
Participants
Iranian physicians aged from 25 to 65 years, including medical doctors (MD), internist and various clinical specialties (neurology, general surgery, urology, gynecologist, anesthesiologist, orthopedist and emergency medicine) were included from the study. Initially, participants were invited to complete a self-reported questionnaire with paper based, due to a low response rate, an online questionnaire was used in the second stage. We collected the participants’ demographics and general information data, including age, gender, professional status and specialty.
Questionnaire design
The questionnaire used in this study was developed in consultation with experts on medical bacteriology, and after searching the literature for similar studies [2, 15, 19]. Before the main survey, a small-scale pilot study was conducted on 10 physicians from two primary care facilities. Based on the pilot study, the questionnaire was revised and removal of some items. The final version of the questionnaire had 23 questions subdivided into three sections: (i) knowledge related to awareness about antimicrobial stewardship in Iran, concepts of drug sensitivity and susceptibility, side effects of antibiotics, relationship of disease, antimicrobial use and AMR, including clinical quizzes on appropriate management of specific infections [methicillin-resistant Staphylococcus aureus (MRSA)], vancomycin-resistant enterococci (VRE), extended-spectrum β-lactamase-producing enterobacteria (ESBL), and carbapenem-resistant Enterobacteriaceae (CRE); (ii) attitudes associated with harmful effects of antibiotics, seriousness of antibiotic abuse and perceptions about the relevance of the AMR issue; (iii) practices related to participants’ antibiotics knowledge, awareness of the pattern of AMR at the hospitals where the work is done, factors influencing antibiotic prescription, use of international and local guidelines, consultation with infectious disease specialists and communication with microbiology laboratory.
Data analysis
Data were analyzed by using SPSS version 18 software following the objective of the study. Qualitative variables were presented by frequency and percentage and we applied Chi-square and Fisher’s exact test for analysis of potential associations of knowledge, attitudes and perception with participants’ age, gender, professional status and specialty.
Results
Participants
Among the 235 physicians who were invited, 182 (77.4%) fully completed the questionnaire and were included in the analysis. The mean age of respondents was of 33.2 years and 105 (57.7) were female. Most of the respondents, 93 (51%) were within the age group 31–40 years. The largest group of respondents was MD 100 (54.9%), followed by internist 50 (27.5%), and other specialists 32 (17.6%). A total of 128 (70.3%) respondents had < 5 years practice experience, whiles 39 (21.4%) had practiced for 5–15 years and 15 (8.3%) for ˃ 15 years. The demographic characteristics of the study participants are summarized in Table 1.Table 1Demographic characteristics of participants (n = 182)


	Variables
	Number (%)

	Age (years)
	 
	 24–30
	54 (29.8)

	 31–40
	93 (51)

	 ˃ 40
	35 (19.2)

	Gender
	 
	 Male
	77 (42.3)

	 Female
	105 (57.7)

	Professional status
	 
	 MD
	100 (54.9)

	 Internist
	50 (27.5)

	 Other specialists
	32 (17.6)

	Years of experience
	 
	 < 5
	128 (70.3)

	 5–15
	39 (21.4)

	 > 15
	15 (8.3)




Knowledge
In this study, there were ten knowledge questions assigned (Table 2). Regarding the knowledge section of the questionnaire, almost all the participants declared to unknown the kind of antibiotics that categorized into the Iranian antimicrobial stewardship program. In particular, 70.9% of the participants chose I do not know option and only 9.9% answered correctly. Almost one-fifth (23%) of respondents correctly answered to treatment of infections caused by ESBL-producing Enterobacterial species, less than 10% of respondents correctly replied to question about prescribing antibiotics for surgical prophylaxis. Less than half (49.5%) and 35.2% of respondents correctly replied to questions about antibiotic permeability in the cerebrospinal fluid barrier and how to administer aminoglycoside antibiotics, respectively.Table 2Knowledge questions regarding antimicrobial use and resistance and results


	No. question and possible answers (correct answer in bold)
	Overall (N = 182)
	MD (N = 100)
	Internist (N = 50)
	Other specialists (N = 32)

	Correct
N (%)
	Incorrect
N (%)
	I don’t know [N (%)]
	Correct
N (%)
	Incorrect
N (%)
	I don’t know [N (%)]
	Correct
N (%)
	Incorrect
N (%)
	I don’t know [N (%)]
	Correct
N (%)
	Incorrect
N (%)
	I don’t know [N (%)]

	1. Which one of the following antibiotics is part of the antimicrobial stewardship program in Iran?
(a) Voriconazole
(b) Ganciclovir
(c) Piperacillin/tazobactam
(d) I don't know
	18 (9.9)
	35 (19.2)
	129 (70.9)
	1 (1%)
	10 (10)
	89 (89)
	12 (24)
	16 (32)
	22 (44)
	5 (15.6)
	9 (28.1)
	18 (56.2)

	2. Which one of the following is not true in case of extended-spectrum beta-lactamase-producing Enterobacteriaceae (ESBL)?
(a) The antibiotic of choice for severe infections with these organisms is a carbapenem
(b) In mild infections, combined beta-lactam/beta-lactamase inhibitors may be used
(c) In cases of cystitis, third-generation cephalosporins can be used
(d) I don’t know
	42 (23)
	96 (52.7)
	44 (24.2)
	16 (16)
	50 (50)
	34 (34)
	17 (34)
	26 (52)
	7 (14)
	9 (28.1)
	20 (62.5)
	3 (9.4)

	3. Which one of the following is true when prescribing antibiotics for surgical prophylaxis?
(a) Antibiotics should usually be given 2 h before surgery
(b) Vancomycin and ciprofloxacin should be given 1 to 2 h before surgery
(c) Ceftazidime is preferable to cefazolin in most surgeries
(d) I don’t know
	18 (9.9)
	141 (77.5)
	23 (12.6)
	7 (7)
	80 (80)
	13 (13)
	3 (6)
	40 (80)
	7 (14%)
	8 (25)
	21 (65.6)
	3 (9.4)

	4. Which one of the following antibiotic most effectively crosses the blood–brain barrier?
(a) Vancomycin
(b) Ceftriaxone
(c) Clindamycin
(d) I don’t know
	90 (49.5)
	72 (39.5)
	20 (11)
	45 (45)
	43 (43)
	12 (12)
	30 (60)
	17 (34%)
	3 (6)
	15 (46.9)
	12 (37.5)
	5 (15.6)

	5. Aminoglycosides such as gentamicin are very active if they are administered as follows:
(a) Parenteral once daily
(b) Orally three times daily
(c) Parenteral three times daily
(d) I don’t know
	64 (35.2)
	83 (45.6)
	35 (19.2)
	36 (36)
	37 (37)
	27 (27)
	18 (36)
	28 (56)
	4 (8)
	10 (31.3)
	18 (56.2)
	4 (12.5)

	6. To start treatment of a patient with sever sepsis, vancomycin and meropenem are prescribed to cover which organisms, respectively?
(a) MRSA-ESBL
(b) MRSA-VRE
(c) VRE-CRO
(d) I don't know
	108 (59.3)
	39 (21.4)
	35 (19.2)
	56 (56)
	21 (21)
	23 (23)
	39 (78)
	7 (14)
	4 (8)
	13 (40.6)
	11 (34.4)
	8 (25)

	7. Proteus mirabilis is intrinsic resistant to which of the following antibiotic?
(a) Colistin
(b) Ampicillin/sulbactam
(c) Amikacin
(d) I don't know
	40 (22)
	55 (30.2)
	87 (47.8)
	12 (12)
	27 (27)
	61 (61)
	20 (40)
	17 (34)
	13 (26)
	8 (25)
	11 (34.4)
	13 (40.6)

	8. Which one of the following is true in case of A. baumannii which is resistant to all of antibiotics with the exception of colistin?
(a) Extensively drug-resistant
(b) Pandrug resistant
(c) Not-multidrug resistance
(d) I don’t know
	79 (43.4)
	16 (8.8)
	87 (47.8)
	39 (39)
	4 (4)
	57 (57)
	32 (64)
	5 (10)
	13 (26)
	8 (25)
	7 (21.9)
	17 (53.1)

	9. Which one of the following antibiotics has the best activity against anaerobes?
(a) Ciprofloxacin
(b) Cotrimoxazole
(c) Metronidazole
(d) I don’t know
	151 (83)
	23 (12.6)
	8 (4.4)
	81 (81)
	15 (15)
	4 (4)
	43 (86)
	5 (10)
	2 (4)
	27 (84.4)
	3 (9.4)
	2 (6.2)

	10. Which one of the following is not an important risk factor for initiating experimental treatment with vancomycin in community-acquired pneumonia?
(a) Known colonization or prior infection with MRSA
(b) Gram-positive cocci in clusters on good-quality sputum Gram stain
(c) Gram-negative bacilli seen on good-quality sputum Gram stain
(d) I don't know
	79 (43.4)
	56 (30.8)
	47 (25.8)
	30 (30)
	35 (35)
	35 (35)
	34 (68)
	11 (22)
	5 (10)
	15 (46.9)
	10 (31.2)
	7 (21.9)


The correct answers are in bold



Further, approximately half (59.3%) of the participants answered correctly to the appropriate choice of antibiotic to cover the bacterial agents such as ESBL producers and MRSA in case of severe sepsis and only 22% of the respondents answered correctly about the intrinsic resistance of Proteus mirabilis to colistin. Less than half (43.4%) of respondents correctly replied so to the question about extensively drug-resistant (XDR) A. baumannii. The majority (83%) of respondents correctly answered to select the appropriate treatment in anaerobic infections acquired by patients and only 43.4% of respondents were aware of the important risk factors for administering vancomycin in community-acquired pneumonia (CAP).
Attitudes
Most 97.2% (n = 177) of the respondents agreed or strongly agreed that AMR was an issue of concern in Iran while 95.6% (n = 174) agreed that prescribing antimicrobials was not the appropriate in our country (Table 3). Likewise, most (87.5%) respondents agreed or strongly agreed that antibiotics are overused in their workplace hospital. The majority (89%) of the respondents agreed or strongly agreed can play an effective role in a rational antimicrobial stewardship program. Overall, 98.3% of the respondents believed that inappropriate antibiotics prescribing did put patients at risk of developing antimicrobial resistance, 180 (98.9%) agreed or strongly agreed that abuse and overuse of antibiotics has become the main cause leading to bacterial resistance and 177 (97.2%) agreed or strongly agreed that antibiotic resistance affects the health of them and their families. Table 3Attitudes of respondents about antibiotic prescriptions and the importance of antibiotic resistance


	 	Strongly agree [N (%)]
	Agree
[N (%)]
	Neither agree nor disagree
[N (%)]
	Disagree
[N (%)]
	Strongly disagree
[N (%)]

	1. Antibiotics resistance has become a problem in Iran
	133 (73)
	44 (24.2)
	5 (2.7)
	0 (0)
	0 (0)

	2. Antibiotics are used inappropriately in Iran at present and alarming resistance rates
	117 (64.3)
	57 (31.3)
	2 (1.1)
	4 (2.2)
	2 (1.1)

	3. Excessive or inappropriate antimicrobial use in the hospital that I am working now
	42 (23.1)
	80 (44)
	24 (13.2)
	31 (17)
	5 (2.7)

	4. I can play an effective role in a rational antimicrobial stewardship program
	68 (37.4)
	94 (51.6)
	9 (4.9)
	10 (5.5)
	1 (0.5)

	5. Improper prescribing of antibiotics puts patients at risk
	124 (68.1)
	55 (30.2)
	3 (1.6)
	0 (0)
	0 (0)

	6. Improper use of antibiotics has become the main cause leading to bacterial resistance
	152 (83.5)
	28 (15.4)
	2 (1.1)
	0 (0)
	0 (0)

	7. Antibiotic resistance affects you and your family’s health
	144 (79.1)
	33 (18.1)
	3 (1.6)
	2 (1.1)
	0 (0)




Practice
Regarding practice, nearly three-quarters (65.9) of respondents said that before prescribing antibiotics they use of local and international antimicrobial therapy guidelines. Nearly three-quarters (76.4%) of respondents said they seek advice from an infectious disease specialist before prescribing broad-spectrum antibiotics. More than half (59.9%) of respondents agreed that under the pressure of colleagues or acquaintances, they prescribe broad-spectrum antibiotics for patients. Additionally, 63.7% of respondents said that they sent a microbial culture test if patients have symptoms of a bacterial infection before prescribing antibiotics. Also, most respondents (151, 83%) agreed that they were aware of the antimicrobial resistance rates and patterns and common organisms in their hospitals. Less than 50% of physicians were in contact with a microbiology laboratory to prescribe the appropriate antibiotic for patients (Table 4).Table 4Practices of participants regarding use of antibiotics


	 	Overall (N = 182)
	MD (N = 100)
	Internist (N = 50)
	Other specialists (N = 32)

	Yes
N (%)
	No
N (%)
	Yes
N (%)
	No
N (%)
	Yes
N (%)
	No
N (%)
	Yes
N (%)
	No
N (%)

	1. Before prescribing an antibiotic, I consult local and international antimicrobial therapy guidelines
	120 (65.9)
	62 (34.1)
	56 (56)
	44 (44)
	42 (84)
	8 (16)
	22 (68.8)
	10 (31.2)

	2. I consult with infectious diseases experts to prescribe of broad-spectrum antibiotics
	139 (76.4)
	43 (23.6)
	64 (64)
	36 (36)
	43 (86)
	7 (14)
	32 (100)
	0

	3. Sometimes, under the pressure of colleagues or acquaintances, I prescribe broad-spectrum antibiotics to the patient
	109 (59.9)
	73 (40.1)
	66 (66)
	34 (34)
	35 (70)
	15 (30)
	8 (25)
	24 (75)

	4. I order a bacteria culture test if patient have symptoms of a bacterial infection before prescribing antibiotics
	116 (63.7)
	66 (36.3)
	40 (40)
	60 (40)
	46 (92)
	4 (8)
	30 (93.8)
	2 (6.2)

	5. I start empirical therapy based on patterns of antibiotic resistance and common organisms at my hospital
	151 (83)
	31 (17)
	78 (78)
	22 (22)
	44 (88)
	6 (12)
	29 (90.6)
	3 (9.4)

	6. I am in contact with my local microbiology laboratory to determine and select the appropriate antibiotic panel
	88 (48.3)
	94 (51.7)
	34 (34)
	66 (66)
	26 (52)
	24 (48)
	28 (87.5)
	4 (12.5)




Discussion
To the best of our knowledge, this is the first study to assess knowledge, attitudes and practices among physicians with respect to antimicrobial use and resistance in Iran. Antimicrobial stewardship programs have shown to reduce the emergence of antimicrobial resistance and health-care-associated infections [19–21]. Many countries worldwide have developed and are implementing their national action plans on antimicrobial resistance [2, 6, 22], in which antimicrobial stewardship is a key priority. There is also an antimicrobial stewardship program in Iran that includes eight antibiotics, including carbapenems (meropenem/imipenem), colistin, teicoplanin, vancomycin, linezolid, caspofungin, amphotericin B, voriconazole. Notably, only 9.9% of our participants correctly answered to antimicrobial stewardship question. This study revealed low levels of antimicrobial stewardship knowledge in the study participants. With regard to low level of participants' awareness of the stewardship program, we suggest that antimicrobial stewardship courses should be introduced into the curriculum of final year medicine programs. It is also recommended that we raise the awareness of physicians by introducing more lectures on antimicrobial stewardship.
The low levels (23%) of physicians who knew about ESBL is worrying since approximately %50 of all E. coli and K. pneumonia isolated in our hospitals in Iran are ESBL producers [23]. This low percentage of awareness about ESBL could be due to lack of knowledge regarding mechanisms of antibiotic resistance. Labi et al. in a KAP survey on antibiotics resistance among 159 physicians in Ghana 2015, reported that 52% of senior physicians who expressed knowledge about ESBLs [9]. A study conducted in Italy reported that only 32% of participants correctly answered the questions on ESBLs [15].
To assess knowledge on the awareness of intrinsic resistance among bacteria, physicians were asked about the intrinsic resistance of Proteus mirabilis. The fact that almost one-fifth of respondents recognized that P. mirabilis is inherently resistant to colistin indicates the low level of physicians' knowledge of the mechanisms of antibiotic resistance. Lack of adequate training during medical degree course may be one of the reasons for that [9, 15]. So, this study suggests greater emphasis on education on AMR required for physicians during their university studies.
Recent CDC data revealed that in the United States, 79% of all patients with CAP were treated inappropriately in the hospital setting [24]. A study conducted by Shan et al., reported that among 52 patients with CAP who were treated with vancomycin for a median of 2 days of therapy only 21% (11/52) of patients had risk factors warranting vancomycin empiric therapy [25]. In this study, 43% of respondents correctly answered the question of awareness about the risk factors for initiating experimental treatment with vancomycin in CAP. Interestingly, 30.8% of our participants were not aware that vancomycin is an antibiotic for the treatment of Gram-positive bacteria, not Gram-negative. These findings highlight the urgent need for carefully planned education and training programs to address the knowledge of our physicians about the AMR in Iran.
Similar to physicians from other parts of the world [15, 19, 22], our participants (97.2%) were aware of the growing problem of antimicrobial resistance at local levels. In this study, majority of participants (95.6%) agreed or strongly agree with inappropriate antimicrobial use and alarming resistance rates in Iran. Similar findings have been reported by many studies [9, 19].
Improper use of antimicrobials is a known driver of resistance and most respondents (98.9%) considered excessive or inappropriate antimicrobial prescribing and non-prudent use of antimicrobials as the most important causes of antimicrobial resistance in Iran. This also confirms that physicians are aware of the specific rates of excessive and inappropriate antimicrobial use and antimicrobial resistance in Iran. The findings of this study are in accordance with previous studies in Italy and Greece [15, 19].
Most of our participants (83%) were aware of the patterns of antibiotic resistance and common organisms in their own institutions, and almost half of the participants (51.7%) declared to contact their workplace microbiology laboratory to select the appropriate antibiotic to prescribe. We believe that the lack of communication between the physicians and the microbiology laboratory can lead to incorrect prescription of antibiotics, which ultimately leads to increased antibiotic resistance.
The presence of both local and international antibiotic guidelines can play a very important role in the selection of appropriate antibiotics by physicians. Such guidelines would help rationalize physicians' practice in relation to antibiotics use [2, 22]. Approximately two-thirds (65.9) of respondents declared that they used local and international guidelines before prescribing antibiotics.
As much as 23.6% respondents declared that they prescribe of broad-spectrum antibiotics without consulting the infectious diseases expert. Interestingly, 36 out of 100 MD physicians say that they do not consult infectious disease specialists for prescribing broad-spectrum antibiotics. Improper administration of broad-spectrum antibiotics by MD physicians increases antibiotic resistance.
Limitations
The main limitation of our study was the relatively small number of participants selected from one province of central Iran which might not reflect the real situation of KAP of physicians in Iran as a whole. A larger sample size would have been better to provide a more generalizable result. Another limitation was the Internet access required to complete the questionnaire. Most of study participants (81%) received the questionnaire link via the Internet that could have led to selection bias. However, this is less likely to affect our results, particularly as the survey was sent to physicians (literate population) who are increasingly using the internet in their practice.
Conclusion
This is the first study exploring KAP regarding antimicrobial use and AMR in Iran, which is a country with excessive use of antimicrobials and high rates of antimicrobial resistance. Findings from this survey revealed that our physicians' level of knowledge about AMR and antimicrobial stewardship is poor. To improve antibiotic use and control of antibiotic resistance in our hospitals in Iran, there is the need to increase training on antibiotic resistance and antimicrobial stewardship among physicians in the last year of medicine.

Acknowledgements
We would like to acknowledge the all the physicians who participated in the study.

Author contributions
Study conception and design: HS, RS, VA; data acquisition: HS, RS, FF; data analysis and interpretation: RS, HS; manuscript drafting: HS; writing—review and editing: HS, RS. All authors read and approved the final manuscript.

Funding
This study was funded by the Isfahan University of Medical Sciences (Grant No. 1400268).

Availability of data and material
All data generated or analyzed during this study are included in this article.

Declarations
Ethics approval and consent to participate
The study protocol received approval from the Ethical Committee of the Isfahan University of Medical Sciences (approval number IR.MUI.MED.REC.1400.619). Participants received an invitation leading them to a Google Forms-based online survey.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.


References
	1.
WHO. Ten health issues WHO will tackle this year. Geneva: World Health Organization; 2019. https://​www.​who.​int/​emergencies/​ten-threats-to-global-health-in-2019.

	2.
Thriemer K, Katuala Y, Batoko B, Alworonga JP, Devlieger H, Van C, et al. Antibiotic prescribing in DR Congo: a knowledge, attitude and practice survey among medical doctors and students. PLoS ONE. 2014;8: e55495.Crossref

	3.
Murray CJ, Ikuta KS, Sharara F, Jaber S, Kerheul L, Giuisset O, et al. Global burden of bacterial antimicrobial resistance in 2019: a systematic analysis. Lancet Infect Dis. 2022;399:629–55.

	4.
O’Neill J. Antimicrobial Resistance: Tackling A Crisis for the Health and Wealth of Nations; Review on Antimicrobial Resistance. 2014. https://​amr-review.​org/​sites/​default/​files/​AMR%20​Review%20​Paper%20​%20​Tackling%20​a%20​crisis%20​for20the%20​health%20​and%20​wealth%20​of%20​nations_​1.​pdf accessed 28 Oct 2019.

	5.
WHO. Global Action Plan for the Prevention and Control of Noncommunicable Diseases 2013–2020; WHO: Geneva, 2013.

	6.
Mendelson M, Morris AM, Thursky K, Pulcini C. How to start an antimicrobial stewardship programme in a hospital. Clin Microbiol Infect. 2020;26:447–53.CrossrefPubMed

	7.
Browne AJ, Chipeta MG, Haines-Woodhouse G, Kumaran EPA, Henry NJ, Lopez AD, et al. Global antibiotic consumption and usage in humans, 2000–18: a spatial modelling study. Lancet Planetary Health. 2021;5:e893–904.CrossrefPubMed

	8.
WHO. WHO Report on Surveillance of Antibiotic Consumption: 2016–2018 Early Implementation. WHO; 2018.

	9.
Labi AK, Obeng-Nkrumah N, Bjerrum S, Armah Adu Aryee N, Adjei Ofori-Adjei YE, Yawson A, et al. Physicians ’ knowledge, attitudes, and perceptions concerning antibiotic resistance: a survey in a Ghanaian tertiary care hospital. BMC Health Serv Res. 2018;18:126.CrossrefPubMedPubMedCentral

	10.
O’Neill J. Tackling Drug-Resistant Infections Globally: Final Report and Recommendations; Review on Antimicrobial Resistance. 2016. https://​amr-review.​org/​sites/​default/​files/​160518_​Final%20​paper_​with%20​cover.​pdf accessed 28 Oct 2019

	11.
Srinivasan A, Song X, Richards A, Sinkowitz-Cochran R, Cardo D, Rand C. Survey of knowledge, attitudes, and beliefs of house staff physicians from various specialties concerning antimicrobial use and resistance. Arch Intern Med. 2004;164:1451–6.CrossrefPubMed

	12.
Vazquez-Lago JM, Lopez-Vazquez P, Lopez-Duran A, Taracido-Trunk M, Figueiras A. Attitudes of primary care physicians to the prescribing of antibiotics and antimicrobial resistance: a qualitative study from Spain. Fam Pract. 2012;29:352–60.CrossrefPubMed

	13.
Venugopalan V, Trustman N, Manning N, Hashem N, Berkowitz L, Hidayat L. Administration of a survey to evaluate the attitudes of house staff physicians towards antimicrobial resistance and the antimicrobial stewardship programme at a community teaching hospital. J Glob Antimicrob Resist. 2016;4:21–7.CrossrefPubMed

	14.
Garcia C, Llamocca LP, Garcia K, Jimenez A, Samalvides F, Gotuzzo E, et al. Knowledge, attitudes and practice survey about antimicrobial resistance and prescribing among physicians in a hospital setting in Lima, Peru. BMC Clin Pharmacol. 2011;11:18.CrossrefPubMedPubMedCentral

	15.
Di Gennaro F, Marotta C, Amicone M, Bavaro DF, Bernaudo F, Frisicale EM, et al. Italian young doctors’ knowledge, attitudes and practices on antibiotic use and resistance: a national cross-sectional survey. J Glob Antimicrob Resist. 2020;23:167–73.CrossrefPubMed

	16.
Pourajam S, Kalantari E, Talebzadeh H, Mellali H, Sami R, Soltaninejad F, et al. Secondary bacterial infection and clinical characteristics in patients with COVID-19 admitted to two intensive care units of an 2 academic hospital in Iran during the first wave of the pandemic. Front Cell Infect Microbiol. 2022;12:1–9.Crossref

	17.
Solgi H, Badmasti F, Aminzadeh Z, Shahcheraghi F. Gastrointestinal colonization with three different NDM-1-producing enterobacterial species isolated from an inpatient in Tehran, Iran. J Glob Antimicrob Resist. 2018;12:53–4.CrossrefPubMed

	18.
Solgi H, Ghafarzadeh H, Shahcheraghi F. Evaluation of phenotypic and genotypic Carbapenemase genes in gram-negative bacteria resistant to Carbapenem and determining their antibiotic resistance. J Isfahan Med Sch. 2017;34:1290–6.

	19.
Spernovasilis N, Ierodiakonou D, Milioni A, Markaki L, Kofteridis DP, Tsioutis C. Assessing the knowledge, attitudes and perceptions of junior doctors on antimicrobial use and antimicrobial resistance in Greece. J Glob Antimicrob Resist. 2020;21:296–302.CrossrefPubMed

	20.
Lubwama M, Onyuka J, Tess Ayazika K, Ssetaba LJ, Siboko J, Daniel O, et al. Knowledge, attitudes, and perceptions about antibiotic use and antimicrobial resistance among final year undergraduate medical and pharmacy students at three universities in East Africa. PLoS ONE. 2021;16:1–13.Crossref

	21.
Fantoni M, Murri R, Cauda R. Antibiotic stewardship from toolkit to local implementation: the ‘gutta cavat lapidem’ strategy. Future Microbiol. 2017;12:935–8.CrossrefPubMed

	22.
Huang Y, Gu J, Zhang M, Ren Z, Yang W, Chen Y, et al. Knowledge, attitude and practice of antibiotics: a questionnaire study among 2500 Chinese students. BMC Med Educ. 2013;13:1–9.Crossref

	23.
Mansouri S, Abbasi S. Prevalence of multiple drug resistant clinical isolates of extended-spectrum Betalactamase producing Enterobacteriaceae in southeast Iran. Iran J Med Sci June. 2010;35:1–8.

	24.
Sweeney J. Panel finds widespread inappropriate use of antibiotics in U.S. Hospitals. Pharm Today. 2021;27:52.Crossref

	25.
Shan T, Gore SJ, McCracken CM, Tallman GB, Holmer HK, Bearden DT, et al. Vancomycin use in community-acquired pneumonia: assessing inappropriate therapy. Open Forum Infect Dis. 2019;6:S361–2.CrossrefPubMedCentral



Publisher's Note
Springer Nature remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.


OEBPS/navigation.xhtml

    
      Contents


      
        		Assessing the knowledge, attitudes and practices of physicians on antibiotic use and antimicrobial resistance in Iran: a cross-sectional survey


      


    
    
      Landmarks


      
        		Body Matter


      


    
  

OEBPS/css/envelope.png





OEBPS/images/40545_2022_484_Article_TeX_Equa.png
le /2

-P(1-P)
72 '





OEBPS/images/40545_2022_484_Article_TeX_Equb.png
(1.96)° x 0.25 x 0.75
0.0049

N —





OEBPS/css/sidebar.gif





